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The Trapezium Rule

Simpson’s Rule

You’ll learn to approximate definite integrals that are not easily

evaluated by the standard techniques (substitution, parts, and 

partial fractions)
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General Idea: approximate area by simpler shapes

𝑥 𝑥

RECTANGLES: TRAPEZIUMS:

𝑦 𝑦

𝑦 = 𝑓(𝑥) 𝑦 = 𝑓(𝑥)
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The Trapezium Rule
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The Trapezium Rule:
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The Trapezium Rule:
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EXAMPLE 1:

Now use the formula to find the approximate value

of the integral:
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The Trapezium Rule (observation)
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The Trapezium Rule:
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EXAMPLE 2:
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𝑛 = 2 𝑛 = 4

Increasing the number of strips increases the accuracy because the gaps 

between curve and line are smaller



School of Computing and Engineering Ciprian D. Coman

Simpson’s Rule

14 24 October 2020



School of Computing and Engineering Ciprian D. Coman
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Thus, the area of the plane region bounded by a parabolic

arc, the interval of length 2h, and the left and right vertical

lines is equal to (h/3) times the sum of the heights of the 

region at the left and right edges and four times the 

height at the middle
(It is independent of the position of the y-axis)
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second 

parabola
first 

parabola

ETC,….

𝑥0
𝑥1 𝑥2 𝑥3 𝑥4

4 STRIPS

(intervals)
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𝒏 = EVEN

𝑛/2 TERMS



School of Computing and Engineering Ciprian D. Coman

Simpson’s Rule
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Example 1

Use Simpson’s rule with n=4 intervals (strips) to evaluate  1
3 2

𝑥
𝑑𝑥

correct to 3 decimal places. ℎ =
3 − 1

4
= 0.5

0

1

2

3

4
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Example 2

Evaluate this correct to 3 decimal places

using Simpson’s rule with 6 intervals (strips)

ℎ =

𝜋
3
− 0

6
=

𝜋

18
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